Cerebral enzyme antioxidant system. Influence of aging and phosphatidylcholine.
To obtain a comprehensive profile of the age-related changes of the antioxidant enzyme system in discrete brain regions (cortex, caudate-putamen, substantia nigra, thalamus), the present study involved practically the total life span of male Wistar rats (from 5 to 35 months of age). The activities of both glucose-6-phosphate dehydrogenase and 6-phosphogluconate dehydrogenase increase from 5 to 25 months of life and remain relatively constant or decrease scantily thereafter. In thalamus, the activity of total superoxide dismutase (SOD) increases from 5 to 20 months of rat life and decreases thereafter. Conversely, in both substantia nigra and caudate-putamen, enzyme activity declines steadily with age, while in parietotemporal cortex enzyme activity deteriorates from the 25th month onward. In both caudate-putamen and parietotemporal cortex, the activity of glutathione peroxidase increases from 5 to 20 months of life and remains relatively constant thereafter, while in substantia nigra the enzyme activity is practically unmodified during the life span. Furthermore, the activity of glutathione reductase in parietotemporal cortex declines from the 20th month onward, while in caudate-putamen and thalamus, enzyme activity deteriorates after an increase from 5 to 20 months of life. The interference of phosphatidylcholine and/or its metabolite(s) with the cerebral enzyme antioxidant system shows a characteristic specificity as regards both the time of onset and the enzyme activities involved, namely, SOD and glutathione reductase. The interference with SOD is related to the cytosolic form of the enzyme and affects the cortex only of 5-month-old animals and also extends to the thalamus of 15-month-old rats and all regions in 25-month-old ones.(ABSTRACT TRUNCATED AT 250 WORDS)